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AB The present invention relates to antigens of Moraxella, in 
particular, Moraxella bovis, nucleic acid sequences 
encoding these antigens and formulations for use in raising an 
immune response against Moraxella. 
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A concentrated bacterial culture supernatant from the hemolytic Moraxella 
bovis strain UQV 14 8NF was used to immunize mice and 
generate monoclonal antibodies (MAbs) . One, MAb G3/D7, neutralized 
the hemolytic activity of M. bovis and recognized a 94-kDa 
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strains representing each of the different fimbrial serogroups. 
Exposure of corneal epithelial cells to M. bovis concentrated 
culture supernatants demonstrated a role for an exotoxin in the 
pathogenesis of infectious bovine keratoconjunctivitis, while 
neutralization of hemolytic and cytotoxic activities by MAb G3/D7 
implies that these activities are related or have common epitopes. 
The action of M. bovis hemolysin was further characterized 
in sheep erythrocyte prepns. with a binding step and Ca2+ required 
for lysis to proceed, similar to the RTX family of bacterial 
exotoxins. Neutralization of lytic activity in vitro is evidence 
for the presence of M. bovis antigens, which may be 
capable of protecting cattle from the development of infectious 
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bovine keratoconjunctivitis. 
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Australia 

FEMS Microbiology Letters (2000), 189(1), 15-18 
CODEN: FMLED7; ISSN: 0378-1097 
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Journal 
English 

Type 4 fimbriae have been identified on the cell surface of 
Actinobacillus pleuropneumoniae by electron microscopy and 
N-terminal sequencing anal. A. pleuropneumoniae type 4 fimbrial 
subunit protein, purified from cell cultures and from outer membrane 
prepns., reacted with polyclonal' antibody raised against type 4 
fimbriae of Moraxella bovis on Western blots. N-terminal 
sequence anal, of the purified 17 kDa type 4 fimbrial subunit 
protein, named Apf A, revealed the first 12 amino acids to be 
identical to those of other type 4 fimbrial subunit proteins. 
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Identification, purification, and 
characterization of the type 4 fimbriae of 
Pasteurella multocida 
Ruffolo, Carmel G.; Tennent, Jan M. ; 
Michalski, Wojtek P.; Adler, Ben 
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Australia 

Infection and Immunity (1997), 65(1), 339-343 
CODEN: INFIBR; ISSN: 0019-9567 
American Society for Microbiology 
Journal 
English 

The presence of fimbriae on Pasteurella multocida has been reported, 
but there have been no prior studies aimed at conclusively 
characterizing these structures. We now report on the 
identification and characterization of type 4 fimbriae on serogroup 
A, B, and D strains of P. multocida. Under microaerophilic 
conditions P. multocida showed an increased expression of the 
fimbriae, which were observed to form bundles. Fimbriae purified by 
high-performance reverse-phase liquid chromatog. constituted a single 
18-kDa subunit, the first 21 amino acids of which shared very high 
similarity with the N-terminal amino acids sequence of other type 4 
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fimbrial subunits. Antiserum against the P . ntultocida 18-kDa 
protein immunostained the type 4 fimbrial subunit of Moraxella 
bovis and Dichelobacter nodosus . Based on these 

observations we conclude that P. multocida possesses type 4 fimbriae 
and have designated the P. multocida fimbrial subunit Ptf/A. 
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AB Reactivity to the mycobacterial 65 kDa heat shock protein (HSP 65) 

has been implicated in the pathogenesis of adjuvant arthritis in the 
rat, and may be involved in the pathogenesis of rheumatoid arthritis 



Searcher 



Shears 571-272-2528 



THIS PAGE BLANK t» sn0) 



10/069799 

or other autoimmune diseases in humans. Accordingly this study 
sought quantitative or qualitative differences in the antibody 
reactivity to HSP 65 between normal controls, patients with the 
multisystem autoimmune diseases, rheumatoid arthritis (RA) and 
systemic lupus erythematosus (SLE) and patients with the 
mycobacterial infections, tuberculosis (TB) and leprosy. Levels of 
antibodies to recombinant HSP 65 in serum were measured by ELISA in 
normal subjects and in patients with RA, SLE, TB or leprosy. 
Antibody reactivity was examined by Western blotting using 
polypeptide fragments of HSP 65 derived by recombinant DNA 
techniques, or by digestion with trypsin or cyanogen bromide (CNBr) . 
Reactivity to a synthetic peptide, the adjuvant arthritis T-cell 
epitope of HSP 65 (180-188), was tested by ELISA. High levels of 
antibodies to full length recombinant HSP 65 from Mycobacterium 
bovis were present in all the groups tested. By Western 
blot analysis, most reactivity with intact HSP 65 was retained in a 
32 kDa tryptic fragment, judged by sequencing and size estimations 
to represent amino acid residues 118- approximately 388. This 
sequence included a major T-cell epitope for adjuvant arthritis 
(180-188), but these nine amino acids were not essential for B-cell 
reactivity since most sera also reacted with residues 188-540 which 
lack the T-cell epitope. Moreover, the 180-188 synthetic peptide 
was unreactive by ELISA, and did not inhibit reactivity with the 
intact recombinant HSP 65. In conclusion, most individuals had 
antibodies to mycobacterial HSP 65, presumably resulting from 
previous bacterial infections. The magnitude of the response was 
unrelated to the occurrence of systemic autoimmune disease, and the 
pattern of antibody reactivity with .recombinant, and proteolytic 
fragments of HSP 65 suggests that' the major "B-cell ^epitope is 
conformational and consists of discontinuous regions of the 
molecule . 

L9 ANSWER 8 OF 13 MEDLINE on STN DUPLICATE 7 

ACCESSION NUMBER: 96037961 MEDLINE 

DOCUMENT NUMBER: 96037961 PubMed ID: 7571364 

TITLE: The protective efficacy of cloned Moraxella 

bovis pili in monovalent and multivalent 

vaccine formulations against experimentally induced 

infectious bovine keratoconjunctivitis (IBK) . 
AUTHOR: Lepper A W; Atwell J L; Lehrbach P R; Schwartzkoff C 

L; Egerton J R; Tennent J M 
CORPORATE SOURCE: CSIRO Division of Animal Health, Animal Health 

Research Laboratory, Parkville, Vic, Australia. 
SOURCE: VETERINARY MICROBIOLOGY, (1995 Jul) 45 (2-3) 129-38. 

Journal code: 7705469. ISSN: 0378-1135. 
PUB. COUNTRY: Netherlands 
DOCUMENT TYPE: (CLINICAL TRIAL) 

(CONTROLLED CLINICAL TRIAL) 

Journal; Article; (JOURNAL ARTICLE) 
LANGUAGE: English 
FILE SEGMENT: Priority Journals 

ENTRY MONTH: 199511 
ENTRY DATE: Entered STN: 19951227 

Last Updated on STN: 19951227 

Entered Medline: 19951108 
AB Calves were vaccinated with cloned Moraxella bovis pili of 
serogroup C (experiment 1) or B (experiment 2) either as a 
monovalent formulation or as part of a multivalent preparation with 



Searcher 



Shears 571-272-2528 



THIS PAGE BLANK (us™ 



10/069799 



pili of six other serogroups. Within 4 weeks of the second vaccine 
dose vaccinated calves and non-vaccinated controls were challenged 
via the ocular route with either virulent M. bovis strain 
Dal2d (serogroup C) or M. bovis strain 3W07 (serogroup B) 
in experiments 1 and 2, respectively. Calves vaccinated with 
multivalent vaccines had significantly lower antibody titres than 
those vaccinated with monovalent preparations. Nevertheless, the 
levels of protection against infectious bovine keratoconjunctivitis 
(IBK) achieved with multivalent vaccines were 72% and 83% for the 
groups challenged with M. bovis strains of serogroups B 
and C, respectively. The serogroup C monovalent vaccine gave 100% 
protection against experimentally induced IBK and M. bovis 
isolates cultured from the eyes 6 days post-challenge were 
identified as belonging solely to serogroup C. Unexpectedly, only 
25% protection was achieved against homologous strain challenge of 
calves that received the monovalent serogroup B vaccine. 
Furthermore, the majority of M. bovis isolates recovered 
from calves in this group belonged to serogroup C, as did half of 
those isolates cultured from the multivalent vaccinates. The 
remaining bacterial isolates from the latter group, together with 
all isolates from the non-vaccinated controls, belonged to serogroup 
B. Results are consistent with the hypothesis that derivatives of 
the serogroup B challenge inoculum had expressed serogroup C pilus 
antigen within 6 days of the challenge, possibly as a result of 
pilus gene inversion occurring in response to the presence of 
specific antibody in eye tissues', and tears. 
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AB Numerous field isolates of Moraxella bovis have previously 

been classified by serol. techniques into seven serogroups, each 
defined by homologous cross-reaction with antisera prepared against 
purified pili of a single prototype strain. The gene encoding pilin 
from each of the prototype strains has been characterized by 
nucleotide sequence determination The coding sequences show extensive 
homol. (70 to 80%) while the strains were also characterized. The 
presence of an addnl., partial pilin gene in each prototype strain 
was confirmed by Southern blot anal., and the partial pilin genes 
from two strains of one serogroup were characterized by sequence 
determination Features of the pilin gene sequences are considered in 
relation to pilin gene inversion and the serol. variants which may 
arise from inversion events. 
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bovis confers protection against 
Infectious Bovine Keratoconjunctivitis 
Billson, F. Mark; Hodgson, Jennifer L. ; Egerton, 
John R.; Lepper, Anthony W. D.; Michalski, 
Wojtek P.; Schwart zkof f , C. Leigh; Lehrbach, 
Philip R. ; Tennent, Jan M. 

University of Sydney, Department of Animal 
Health, Private Bag 3, Camden, NSW, 2570, 
Australia 

FEMS Microbiology Letters (1994), 124(1), 69-74 
CODEN: FMLED7; ISSN: 0378-1097 
Elsevier 
Journal 
English 

Protection conferred by a cell-free preparation from a haemolytic 
Moraxella bovis isolate, UQV 14 8NF, was compared to an 
equivalent fraction from a non-haemolytic M. bovis isolate, 
Gordon 26L3, and to a recombinant DNA-derived pili vaccine. Three 
groups of ten calves were vaccinated twice with one of the three 
prepns. and, together with ten non-vaccinated calves, challenged 
with virulent M. bovis isolate Dal 2d. Compared to the 
control group, significant protection was observed in the group 
receiving the pili vaccine and the group receiving the preparation from 
haemolytic isolate, UQV 148NF. 
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Entered Medline: 19931203 
Pili (fimbriae) were prepared from Moraxella bovis strain 
Dalton 2d (Dal2d) and from a derivative of Pseudomonas aeruginosa 
K/2*PfS that contained a plasmid-borne Dal2d pilin gene and produced 
pili having serogroup-specif ic identity to Dal2d. Nine calves were 
vaccinated with two doses each of 30 micrograms authentic M. 
bovis Dal2d pili in oil adjuvant and 10 calves were 
vaccinated with a similar dose of P. aeruginosa-derived Dal2d pili 
in the same formulation. All 19 calves and 10 non-vaccinated 
controls were challenged by instillation of 1 x 10(9) virulent M. 
bovis Dal2d cells into both conjunctival sacs 19 days after 
the second vaccine dose. The serological response to vaccination 
and the degree of protection against experimentally induced 
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infectious bovine keratoconjunctivitis (IBK) were assessed. None of 
the nine calves vaccinated with authentic M . bovis Dal2d 
pili developed IBK while two of those vaccinated with P. 
aeruginosa-derived Dal2d pili developed lesions which accounted for 
a mean group lesion score of 0.3. In contrast, 9 of the 10 
non-vaccinated calves developed IBK lesions, the majority of which 
were progressive, required early treatment and accounted for a mean 
group lesion score of 1.5. These results demonstrate the potential 
of a relatively low dose of pili produced by recombinant DNA 
technology for development of an effective vaccine against IBK. 
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AB Three groups of ten calves were each immunised with a total of 400 
micrograms pili prepared from three separate strains of Moraxella 
bovis in Alhydrogel-oil adjuvant as two divided, equal doses 
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21 days apart. Groups 1 and 2 each received a monovalent vaccine 
made from strain 4L and S27 6R respectively, which belonged to pili 
serogroup A. Group 3 received vaccine made from pili of strain 
Maffl, belonging to serogroup F. A further group of ten calves 
served as non-vaccinated controls. Calves in groups 1 and 2 had 
developed serogroup A-specific antibody and those in group 3 
developed serogroup F-specific antibody, and some evidence of 
cross-reacting antibody was also detected when measured by an 
agglutination test using formalin-killed piliated cells of serogroup 
A strain 4L. Although antibody titres measured against purified 
pili by ELISA were highest with homologous serogroup antigens, 
cross-reactive titres to shared epitopes of M. bovis pili 
were also detected by this method. Ocular challenge of the 40 
calves with virulent M. bovis of serogroup A strain S276R 
was carried out 14 days after the second vaccine dose. All 
non-vaccinated calves developed infectious bovine 

keratoconjunctivitis (IBK) . The percentage protection in groups 1 
(strain 4L) and 2 (strain S276R) was 60% and 80% respectively (P 
less than 0.05), with mean lesion scores of 0.7 and 0.3 out of a 
possible 6.0. The percentage protection of calves in group 3 
(strain Maffl) was only 30%, with a mean lesion score of 1.4 
compared with 2.2 for non-vaccinated controls. The present 
findings, together with other evidence indicating that immunity to 
IBK is serogroup-specif ic, suggest that inclusion of pili from one 
representative strain from each of the seven Australian and British 
serogroups in a polyvalent, subunit vaccine should effectively 
protect the majority of cattle against IBK caused by most field 
strains of M. bovis encountered in Australia and the 
United Kingdom. 

(FILE 'HCAPLUS, MEDLINE, BIOSIS, EMBASE, WPIDS, CONFSCI, SCISEARCH, 
JICST-EPLUS, JAPIO 1 ENTERED AT 10:01:50 ON 18 FEB 2004) 

L10 45 S (LI OR L2 OR L3) AND MORAXELLA 

Lll OS L10 NOT L8 

FILE 'HOME 1 ENTERED AT 10:02:32 ON 18 FEB 2004 



Searcher 



Shears 



571-272-2528 



THIS PAGE BLANK (uspio) 



